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[57] ABSTRACT 

Al electro motive gear-shift control apparatus for bicycles, 
which is to be used in a bicycle provided with a gear-shift 
apparatus; the driving force for such apparatus is furnished 
with the power of pedals thereof; a motor is used for 
determining the input of the gear shift; the apparatus com- 
prises a housing, a transmission mechanism, a switch 
mechanism, and an index mechanism; the housing is a fixed 
member fastened on the frame of a bicycle; the power. source 
for gear shift is supplied by the driving force of the power 
shaft between two pedals of bicycle; the switch mechanism 
is mounted in the housing; the input power form the trans- 
mission mechanism is converted, by means of the motor, 
into a displacement output required by gear shift; the index 
mechanism is mounted behind the switch mechanism inside 
the housing, and it is used for converting the vector dis- 
placement form the switch mechanism into a step-function 
output, which is then transmitted, through a cable, into the 
gear-shift apparatus of the bicycle. 

20 Claims, 8 Drawing Sheets 
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ELECTRO-MOTIVE GEAR-SHIFT CONTROL Third type of the electromotive gear-shift system as 

APPARATUS FOR BICYCLES shown in FIG. 1 includes a transmission apparatus 430, 

which is controlled by a transmission control apparatus 500. 

BACKGROUND OF THE INVENTION The gear-shifting driving force of the transmission control is 

n\ rr ih f th t 5 su PP uc d w i tn tnc pedal driving force 420, which is con- 

{!) Meld ol the invention ycrtcd by mcans of (he mcchanical displacement control 503 

This invention relates to an electromotive gearshift con- 0 f & c transmission control apparatus 500. The gear-shifting 

trol apparatus for bicycles, and more particularly to an difference of the transmission apparatus can be done by 

apparatus which uses human pedaling force as the power for mcans 0 f tnc transmission selector 400 to be operated by the 

gear shifting, and on the other hand uses an electric motor 10 nder (the transmission selection selector 400 is usually a 

to determine a control displacement for the gear shifting. push-button to replace the conventional control-bar (or 

(2) Description of the Prior Art shifting lever) as the gear-shifting switch) to input a trans- 

A conventional gear-shifting system of a bicycle is usu- mission instruction into the controller 410. Then, the motor 

ally an apparatus with only mechanical components. Such 501 regulated by the controller 410 is used for performing 

an apparatus can generate a displacement signal (i.e., a 15 the gear-shifting according to the control signal from the 

displacement force) usually by means of a manual control controller 410 so as to control the displacement (i.e., the 

bar on the bicycle handle, which the displacement signal will output) of the mechanical displacement control 503. By 

cause a plurality of co-axial sprockets on the hub to shift in means of the state monitor 505, the state of the mechanical 

a predetermined order. However, the control of a complete displacement control 503 is fed back to the controller 410. 

mechanical gear-shifting system is dominated by the human 20 The U.S. Pat, No. 5,358,451 is deemed as the third type 

force applied to the control bar, and unfortunately the of electro-motive gear-shift system. The aforesaid gear-shift 

difficulty in applying a sufficient control force always exist, system, mounted to the rear hub and the chain sprocket, 

especially in severe operating surroundings; for example, includes two electromagnetic valves or a DC motor, and a 

while in riding a bicycle uphill or in a rush speeding for a transmission mechanism for having the transmission system 

race. Apparently, under these conditions, it is difficult to shift 25 coupled with the electromotive gear-switch mechanism as a 

a gear with ease. In case of failure to shift a gear in any driving force upon gear shifting. The two electromagnetic 

situations similar to aforesaid, the bicycle might stop imme- valves or the DC motor is used for connecting the transmis- 

diately as a result of losing driving force, or the rider has to sion mechanism and the gear-switch mechanism so as to 

re-operate the control bar. Occasionally, it is quite possible control the gear engaging or gear disengaging. The charac- 

that any mistake during those emergency maneuvering could 30 teristics of the switch mechanism id the third type are similar 

endanger the rider. to that in the first type; i.e., by using a sprocket to guide a 

Recently, the emergence of the electromotive gear-shift cnain for performing gear shifting, 

system for bicycles is specially aimed at improving the The third type of electro -motive gear-shift system in the 

drawbacks of the complete mechanical gear-shift system. art has no similar drawbacks as mentioned in the aforesaid 

The electromotive gear-shift system may generally includes 35 first and second types, but the mechanism of such system is 

three types as follows: more complicate, and only suitable for the rear transmission 

First type (such as disclosed in U.S. Pat. No. 4,946,425 system. Therefore, the application and the cost of the third 

and U.S. Pat. No. 5,328,414) comprises a DC motor, a tv P e fc deemed to be not economical, 

reducing gear train, and a gear-switch mechanism. The ^ Consequently, the inventor of the present invention has 

operation of this type is usually to transmit a driving force developed an improvement of the electro -motive gear-shift 

out of a DC motor to the gear-switch mechanism through the control apparatus in accordance with the third type of 

reducing gear train, and then the gear-switch mechanism electro-motive gear-shift system so as to obtain a new 

will complete the gear shifting. The output parts of this type apparatus having simple structure and broader applicability, 

of gear-shifting system are a guide chain and a sprocket, and Jt . nr 

the function thereof is similar to the conventional transrais- 45 SUMMARY OF THE INVENTION 

sion apparatus; i.e., the gear shift to be done by means of a The primary object of the present invention is to provide 

sprocket and a chain. an electro -motive gear-shift control apparatus for bicycles, 

Second type (such as disclosed in U.K. Patent BG 2,295, which can directly control the gear shifting of a transmission 

868) comprises a DC motor, a reducing gear train, and a 50 apparatus in an electro-motive gear-shift system, 

gear-switch mechanism for controlling a steel cable of a Another object of the present invention is to provide an 

transmission apparatus. The function achieved by this type electro-motive gear-shift control apparatus for bicycles to be 

is similar to that by the manual transmission bar, except for applied in an electro-motive gear-shift system of a bicycle 

the DC motor driving a reducing gear train for directly that has a gear-shift apparatus; the pedal driving force of a 

controlling the displacement of the cable to complete the 55 bicycle is used as the driving force of gear shifting, and a 

gear shift operation. motor is used for determining and controlling the input of 

The aforesaid first and second types of electromotive gear shifting; such electro-motive gear-shift apparatus corn- 
gear-shift systems are both utilizing a unique motor to P rises a housing, a transmission mechanism, a switch 
provide the necessary driving force for a gear shift. mechanism and an index mechanism. 
Therefore, the power consumption in gear shifting is high, 60 The housing is a fixed member to be fixed onto the frame 
and thus a high -capacity power supply is required for the of a bicycle by means of a frame clamp, 
gear shift operation. Since it is impossible to carry an The transmission mechanism is used to adopt the driving 
additional battery set on a bicycle, the only way to gain force of the power shaft between two pedals as a driving 
sufficient electricity supply is to strengthen and improve the force required by the gear shifting of the gear-shift control 
power-generating capability in the bicycle. Apparently, such 65 apparatus. Such driving force is to be transmitted into the 
a measure would definitely cause the rider to bear more switch mechanism by means of a driving gear in the hous- 
operation loading in generating required electricity. ing. The transmission mechanism also includes a transmis- 
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sion wheel train, a driving gear in the housing as a driving slider forms a sliding surface. In the preferred embodiment, 

force source of the switch mechanism, and a driving shaft index grooves are to be used for performing the step- 

for coupling the transmission wheel train output and the function displacement output of the index mechanism via 

driving gear. The transmission wheel train may be a belt the cable. The bottom and the edge of each groove are 

pulley assembly, a sprocket-and-chain assembly, a gear 5 preferred to be a round-curved shape so as to provide a 

train, or any the like. smooth gear shifting. 

The switch mechanism is mounted inside the housing, and . P c . im Jf ? slider f carrie '' "? a sHdiD S -™ 1 for 

the input driving force of the transmission mechanism can * dexed shder ' » ^^ed in .the housing, with one end 

be connected, by means of a motor, into a displacement n f an , n S " blc ^rnished with a restraint block 

, , • j f . -c*- m l u • i m which extends upwards as a limit of the indexed slider and 

output required for gear shifting. IT* switch mechanism also » ^ & P re ^ e 

includes a motor a worm bar dnven by the motor, an upper can be a de * ^ d slidi * rail> a shallow ^ d ^ 

and a lower rack and an upper and a lower spring. The a flange . shaped (r iding-on shap ed) rail, or any the Like. Of 

motor, for providing required engagement power to the course, the bottom surface of the indexed slider should be so 

switch mechanism, is mounted on top of the housing, and designed as to fit and mate with the profile of the index slider 

can be a DC motor or a stepper motor. The worm bar is 15 carrier. 

mounted vertically inside the housing, with one end thereof Th c mdex unit> m0U nted on the top side of the indexed 

extending out of the housing for being driven by the motor. slider and used for limiting the motion of the indexed slider 

Both ends of the worm bar near the inner wall of the housing in order to fit the step-function sliding regulated by the index 

further including two flanges (an upper restraint plate and a grooves, comprises a guiding block, a signal plate, two state 

lower restraint plate) respectively. The upper and lower 20 spring plates, two state wirings, an index pin and an reset 

racks, driven by the driving gear, are located between the spring. 

upper and lower restraint plates, and both racks don't The guiding block is substantially a guide member being 

intersect with the worm bar. The midpoints of the upper and fixedly mounted in the housing; with the bottom surface 

lower racks are pivotally connected with the index mecha- thereof close to the top side of the grooves of the indexed 

nism. The inner edges of the upper and lower restraint plates 25 slider; and with the center part thereof furnished with a 

are in contact with the outer edges of the upper and lower guiding hole perpendicular to the top side of grooves of the 

racks respectively, for having the upper and lower restraint indexed slider. 

plates to push the upper and lower racks in determining the ^ e signal plate is a plate mounted on the top side of the 

engagement with the driving gear. The upper spring and the guiding block, and has a punch hole in alignment with the 

lower spring are connected with the tail ends of the upper 30 S^^S no * e - 

and lower racks, respectively, so as to have the racks Th e slate spring plates and the state wirings are mounted 

connected with the index mechanism. These two springs are on me t0 P surface of the signal plate, where the two state 

both tension springs, of which the function is to have the P lates are overlapped above the punch hole without 

upper and lower racks returned to their original positions connection to each other. Each outer ends of these two state 

while disengaging from the driving gear. 35 spring plates is connected with corresponding state wiring. 

According to the preferred embodiment, the upper and the . 1 ? e inde * and ' he re f 1 s P rin g are ve 'tically mounted 

tower racks are located symmetrically and engageably to the in Uie punch r hole >. where lhe resel s P nn S 15 a compression 

driving gear with expanding ends at one side and closer ends "P™? a " d of w ^ ich u th , e u PP er * fasl f ened under the 

at another sides, and are pivotally connected with, by virtue SI S nal P lat r e ' the . lower e ° d lhere ° f faStened l ° the 

of flanges thereof, the index mechanism in both middles. 40 mid "P art ° f the mdeX pm * Whe ° the reSet spring * at its free 

, length, the lower end of the mdex pin will extend out of the 

The : index mechanism mside the housing is mounted bottom surface of the guiding block, and will contact against 

behind the switch mechanism, and B used for converting the m 0Qe of ^ index s ^ ^ , ower end of * 

^placement input from the switch mechanism into a step- in ^ forced tQ move rf ±e end ^ ^ 

fraction d,sp acement output; the displacement output is 4J extend out of the punch hole of the signal plate to force the 

then transmuted by v,rtue of the cable, into the rear gear- , wo sUte ; , ates t£) be fa contac t wit ^ each other> and 

shtft apparatus of a bicycle. The index mechanism includes men (he , wo s|aU ^ win b£ e|ectrical] connected . 

a connecting block, an indexed slider, an index shder carrier A . 

~a?L Another object of the present invention is to provide an 

and an index unit. . , ^ . . 

electro-mouve gear-shift control apparatus for bicycles to 
The connecting block, connected with the switch 50 matc h with various types of transmission apparatus, where 
mechanism, is substantial a space coupling block for con- tne spacing between me cable and the index sJider carrier fe 
verting the displacement output of the switch mechanism prop erly controlled so as to fit in various types of conven- 
ing an input for the index mechanism. The connecting block ^anti front and rear transmission systems, or various kinds 
has an index-coupling part which is connected with the 0 f fly w foeels apparatus 

switch mechanism, and a position-coupling part extending 5S still another object of the present invention is to provide 

from the connecting block to fixedly connect .he indexed , bw cos , electromolive hift conlrol ^ for 

shder. In the preferred embodtment, the center part of the bi , in whjch si , e worm „ ^ J* ^ 

index-coupling par. of lhe connecting block has a balance rf and cable m used for contro|li the displacemen ; 

spring connected with the housing so as to damp the n ^t^t ,.r *u a „„ui„ « , ... , ? • . 

. c . ■ . . output or the cable so as to control the transmission appa- 

positioning force required by the index mechanism and the 60 fatus at a lowef CQSt . vv 

gear-shifting force required by the driving gear. , .... 

_ . . .« In order to let examiner understand the present mvention 

The indexed slider is substantially an elongate sliding fo TihtT in detailf a detailcd description accompanied with 

block, of which one end is fixedly connected with the drawings is given in the following. 

position -coupling part of the connecting block, and while 

other end thereof is connected with a cable. The top surface 65 BRIEF DESCRIPTION OF THE DRAWINGS 

of the indexed slider is furnished with a plurality of width- FIG. 1 is a block diagram of a third type of conventional 

wise index grooves, and the bottom surface of the indexed electro-motive gear-shift system for bicycle. 
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FIG. 2 is a perspective view of a perspective view of a which drive the power shaft 83 and the power pulley 311 , 

preferred embodiment of an electro-motive gear-shift con- and then the transmission belt 313 will drive the transmis- 

trol apparatus for bicycle according to the present invention. sion pulley 312 to actuate the driving shaft 32 and the 

FIG. 3 is a perspective view of the preferred embodiment driving gear 33; the driving gear 33 will rotate in one 
of an electro-motive gear-shift control apparatus for bicycle 5 direction during the bicycle running so as to provide a 

according to the present invention, showing the inner stmc- gear-shift power at any time. 

hire thereof. The transmission mechanism 3 is a belt and pulley 

FIG. 4 is a front view of a transmission mechanism in the assembly which as a simple structure is practical use; of 

aforesaid embodiment of the present invention. course, it may be a sprocket-wheel and chain assembly (i.e., 
FIG. 5 is a disassembled view of an index mechanism in 10 s P rocket wh ^ eU to re P lace * c aforesaid power pulley 
the aforesaid embodiment of the present invention. and , ^ a cham 10 re P lace the foresaid transmission 

, . . , . ... belt, and the transmission pulley 312 to be replaced with a 

15 a P^P ec ^e view of another embodiment of the ket M) {{ ^ b& a ^ Qf ^ m ^ n$ 

motor device m accordance with the present invention. M can proyide |fae $ame transmission hndion. Regard- 

F1G. 7 is a perspective view of an embodiment of the 15 ing the speed reducing of transmission, the best embodiment 
present invention in which the transmission wheel train is # me transmission mechanism 3, which can provide the 
substantially a sprocket-and-chain assembly containing a aforesaid function by varying the outer diameter between the 
sprocket mounted on the power shaft, an input sprocket transmission pulley 312 and the power pulley 311; if further 
mounted outside of the housing, and a transmission chain for speed reducing is required, an additional speed reducing 
coupling the sprocket and the input sprocket. 20 device may be installed between the transmission pulley 312 

FIG. 8 is a perspective view of an embodiment of the and the power pulley 311. 
present invention in which the transmission wheel train is Regarding to FIG. 3 again, the switch mechanism 2 can 
substantially a gear train containing a gear mounted on the convert the input driving force from the transmission mecha- 
power shaft to mesh with the driving gear. n ^ m 3 j nt0 a vcctor displacement output required by the 

25 switch mechanism; the switch mechanism 2 shown as a the 
preferred embodiment in FIG .3 includes a motor 231, a 
worm bar 235 driven by the motor 231, an upper rack 211, 
The invention relates to an electro-motive gear-shift con- a lower rack 212, an upper spring 213, and a lower spring 
trol apparatus for bicycle, and it is to be used in type-3 of 214. The motor 231 is used for providing a power to enable 
such electro -motive gear-shift control system; the pedal 30 the worm bar 235 to rotate, and it is mounted outside the 
driving force is used for the gear-shift power; a motor is used housing 4 by means of a motor casing 232; it may be a D.C. 
for controlling the shift position; it mainly includes a simple motor or a stepper motor. The transmission between the 
mechanical structure, but it can provide broad functions for motor 231 and the worm bar 235 is preferred to an indirect 
a plurality of proposes so as to solve the problems of device, i.e., a reducing gear train or the like to be mounted 
complexity of mechanical structure, of poor adaptability and 35 between the motor 231 and the worm bar 235. 
of high manufacturing cost of a conventional gift-shift The worm bar 235 is mounted through the housing 4; one 
control apparatus. en d 0 f the worm bar 235 extended out of the housing 4 to be 

As shown in FIG. 2, the first preferred embodiment of the coupled with the motor 231; both ends of the worm bar 235 
present invention shows the structure thereof; the transmis- ^ nearing the housing 4 are with two flanges (an upper 
sion control apparatus 1000 is to be mounted on a suitable restraint plate 236 and a lower restraint plate 237) respec- 
of the frame 7 of a bicycle; the suitable part is preferably a tively. Nearing the two restraint plates 236 and 237, an upper 
part nearing the power shaft 83 of the pedal arm 8 so as to rack 211 and a lower rack 212 are mounted and don't 
facilitate the driving force of pedal 81 to input. intersected with the worm bar 235; but the inner sides of the 

Referring to FIG. 3, which is a side view of the embodi- 45 upper restraint plate 236 and the lower restraint plate 237 are 
ment to show the inner structure of the electro-motive in contact with the outer edges of the upper and lower racks 
gear-shift control apparatus 1000, which comprises an index 211 and 212 respectively; the driving gear 33 is mounted 
mechanism 1, a switch mechanism 2, a transmission mecha- between the upper and lower racks 211 and 212, being used 
nism 3 coupled to the pedal driving force, and a housing 4. as a driving means in the transmission mechanism 3. 

The housing 4 is substantially a fixed body portion of the 50 The upper and lower racks 211 and 212 are mounted at a 
transmission control apparatus, and it is to be fastened to the given angle and an two opposite sides of the driving gear 33; 
frame 7 by means of a frame clamp 5 on the outer surface the upper and the lower racks 211 and 212 each have a 
thereof. different angle of pressure; when an action side thereof is set 

The transmission mechanism 3 is input with a driving at an angle of pressure under 20 degrees, it will provide a 
force by means of the pedal 81 (as shown in FIG. 2) so as 55 better efficiency; the upper and lower racks 211 and 212 each 
to enable gear shift. In the preferred embodiment as shown have a free end; the bigger opening part of the two racks 211 
in FIG. 2 through FIG. 4, the transmission mechanism 3 and 212 is engaged with the driving gear 33. The small 
includes a power pulley 311 mounted on the power shaft 83 opening part of the two racks 211 and 212 is pivotally and 
between the two pedal arms 8, a transmission pulley 312 symmetrically connected with a connecting block 24; by 
mounted on the housing 4, a transmission belt 313 to couple 60 means of such pivotal connection, the upper and lower racks 
the power pulley 311 and the transmission pulley 312 2U and 212 can be engaged with the upper rack 211 or the 
together, and a driving gear 33 mounted on a driving shaft lower rack 212 optionally as a result of the motion of the 
32 which penetrates out of the housing 4; the driving gear 33 upper restraint plate 236 and the lower restraint plate 237 (to 
and the transmission pulley 312 are mounted and rotated on be coupled with the worm bar 235). 
the same shaft 32. During a bicycle is running, the gear- 65 According to the preferred embodiment illustrated in FIG. 
shafting power for the transmission control apparatus 1000 3, the small opening part of the two racks 211 and 212, two 
is provided by means of the pedals 81 and the pedal arms 8, reset springs (an upper spring 213 connected with the upper 
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rack 211 and a lower spring 214 connected with the lower according to the present invention; the index mechanism 1 

rack 212) are connected with the connecting block 24; and is used for providing a correct displacement output so as to 

the two springs 212 & 214 are of draw-springs to provide a shift gears directly; the mechanism 1 includes an indexed 

function of having the upper and lower restraint plates 236 slider 14, an index slider carrier 15, an index unit 11 and a 

and 237 returned their original positions after the worm bar 5 connecting block 24. 

235 rotating and pushing them so as to have the upper and The connecting block 24 is used for converting the 
lower racks 211 and 212 returned to a position being displacement out of the switch mechanism 2 into an input 
disengaged from the driving gear 33, and also to have the quantity of the index mechanism 1, i.e., the block 24 is 
outer edge of the two racks 211 and 212 touched against the deemed a space coupling block; in other words, it is used to 
inner sides of the upper and lower restraint plates 236 and 10 extend the third connecting holes 245 of the index-coupling 
237 respectively. part 241; each end of the upper and lower racks 211 and 212 

In another embodiments according to the present inven- of the switch mechanism 2 will be fastened in the connecting 
tion (not shown in the figures), the driving gear 33 can be holes 245 by means of screws respectively. TWo first con- 
replaced by a driving sprocket, a driving gear with asym- necting holes 243 in another position-coupling part 242 are 
metric tooth profile, or the like; and on the other hand, the * 5 coupled with the coupling holes 142 of the indexed slider 14 
tooth configuration of the matching upper and lower racks by means of screws respectively. The connecting blocks 24 
211 & 212 should be adjusted accordingly for engagement and the indexed slider 24 and the indexed slider 14 may be 
purpose. cost into one piece. According to the preferred embodiment, 

As shown in FIG. 3, during gear shifting, the motor 231 & & u PP er and Iower racks 2 ^ and 2 * 2 of the switch 

will drive the output gear 254 and the input gear 255 to 20 mechanism 2 are pivotally mounted with the index-coupling 

actuate the worm bar 235 to rotate; since the upper end 256 P^ 1 241 respectively. The upper and lower springs 213 and 

of the worm bar 235 and the input gear 255 are fastened 214 « fastened to the fourth connecting hole 246 of the 

together, the worm bar and the input gear 255 will rotate index-coupling part 241 with one end thereof respectively; 

simultaneously one end °^ me Da l ance spring 22 is connected with the 

Tne frame clamp 5 and the constraint block 257 on the 25 s J™ n6 competing hole 244 of the position-coupling part 
housing 4 are furnished with screw holes 251 and 253 

respectively; the input gear 255 has a larger tooth width, and ^ indexed slider 14 is substantially an elongate sliding 

the input gear 253 can drive the worm bar 235 to rotate and block to be mounted is parallel with the upper and lower 

to move downwards or upwards. The upper restraint plate racks 211 rad 212; one end of the indexed slider 14 is 

236 or the lower restraint plate 237 on the worm bar 235 can fastened together with the positionncoupling part 242 of the 
force the upper rack 211 on the lower rack 212 to engage connecting block 24; the indexed slider 14 and the connect- 
with the driving gear 33. The turning of the driving gear 33 m S block 24 may be cost into one piece; the other end of the 
will drive the upper rack 211 or the lower rack 212, which indexed slider 14 is connected with a cable 6. The top side 
will drive the index mechanism 1 to move linearly; then, the of me indexed slider 14 is furnished with a plurality of 
index mechanism 1 can provide a shift input for gear horizontal index grooves 141 having different shape and 
shifting. In order to have the index mechanism 1 had a de P m i lhe n™ 1 index groove 146 that is nearing the cable 6 
correct shifting quantity, the preferred embodiment of the nas a lar S er de P lh ; lhe de P th of lhe «st grooves is reduced 
present invention also includes a balance spring 22 con- gradually toward the other end of the indexed slider 14, i.e., 
nected between the housing 4 and the index mechanism 1; the rear index groove 43 near the other end thereof is the 
the best mounting position for the balance spring 22 should mosl shallow one; the rear wall 145 of the index groove has 
be on the mid-line between the upper spring 213 and the a sli 6 ht slo P e > while front wal1 144 of tfae shifting has a 
lower spring 214 steep slope. The bottom surface of the indexed slider 14 is 

When the switch mechanism 2 is in operation, and when a ^ and sn J°° l1 ? surfa f; *P»°f . between every two 

the motor 231 rotates in reverse direction, lhe worm bar 235 4S "»dex grooves 141 is used for controlling the output shift 

will be driven to move up or down so as to release the upper ? U4DU1 y of ' he lndex m^hanism via the cable 6 to convert 

rack211 or the lower rack212 engaged with the driving gear ™* a aep-runct.on output. In order to have a smooth gear 

33. The upper rack 211 or the lower rack 212 can be pulled shifUng, !. would be better to have a dome-shaped ridge 

to its original position by means of the upper spring 213 or finished between every two index grooves 141 and the 

the lower spring 214 respectively; in that case, the balance so bo,tom of everv ,ndex "1 » also • <*™ed 

spring 22 is used for reducing the positioning force required groove. 

in the index mechanism 1 and the gear-shifting force As shown in FIG. 5, the upper racks 211 and the indexed 

required in the driving gear 33. In another embodiment, the slider 14 move in tne same direction upon the cable 6 being 

driving method for all aforesaid upper and lower racks 211 in lose condition, while the friction force ? ind€X of the index 

and 212 may also be done by using motors mounted outside S5 P"> HI moves in the opposite direction, i.e., the relation 

the two racks 211 and 212. In this embodiment, the upper amon S tne driving force F rfrjV- of the upper rack 211, the 

and lower restraint plates 236 and 237 are un-necessary. friction force F «w«» the P ullin B fore f cabt. of the cable 6 and 

Referring to FIGS. 3 and 4, the driving shaft 32 extends the a PP H ^ d fo [ ce f *~p*s of th f e *J alance s P rin 6 22 mav be 

into the housing 4, and the driving gear 33 in the housing 4 ex P ressed Wlth an ec * uatl0n as foIlows: 

is then mounted on the driving shaft 32; the upper and lower so f^^sf^^f^^-f^ 
sides of the driving gear 33 are mounted with the upper and 

lower racks 211 and 212 respectively. The rear sides of the M soon ^ thc cablc 6 15 P ullcd ' thc lowcr racks 212 and 

two racks 211 and 212 is mounted with the worm bar 235, thc indcxcd sllder 14 Wl11 movc m other direction, i.e., the 

behind which the index mechanism 1 is indexed inside the mt{i <m force of the index pin 111 moves in the opposite 

housing 4 65 direction; in this case, the relation among the action forces 

Referring to FIG. 5, it is a perspective and disassembled ^ be ex P ressed wilh an e( < Ualion 85 folloWS; 

view of the index mechanism 1 of the preferred embodiment F rfr , v /-§F to 
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Therefore, the index groove 141 must be designed in perpendicularly on the surface of the index grooves 141 on 

accordance with the equation as follows: the indexed slider 14; the guiding hole 121 is used for 

receiving the index pin 111 mounted with the reset spring 

ft**/**.^™*^*** 112. The signal plate 13 is a plate mounted on the guiding 

. * * j« . , , . t . . , . , 5 block 12, and it has a punch hole 116 in alignment with the 

According to the aforesaid description, it is understood .,♦ L i in * * * * i * 111 j 111L 

L w* V /i? L \ w*w^ ia ii_ ^ r ii guiding hole 121: two state spring plates 113a and 113d 

mat MAA b ir ,;)>^ nW -); men am tallowing equa- ^ - ^ ^ ^ 

not connected are mounted over 

tion should be considered, i.e., iL . . , . i i . i* m. « j f tL 

' * the punch hole of the signal plate 13. The outer ends of the 

MAX_F llriv J'*F eabllt +F lH 4 MX -Fi > _, pr{Hia two statc sp^S plates 113a and 1136 arc connected with 

°° ** M 10 two state wirings 115a and 1156 respectively. The reset 

It is apparent that when the maximum pulling force is spring 112 is a compressed spring, of which the upper end 

applied to the cable 6, i.e., at a high gear, the cable 6 is is fastened under the signal plate 13, while the lower end 

applied with the maximum pulling force, but F b _^ Hns is thereof is positioned in the mid-part of the index pin 111; 

minimum, and IF^^-Fj^^J is maximum; then, is both the spring 112 and the index pin 111 arc fitted in the 

also the maximum valve; in other words, the depth of the 15 guiding hole 121. The lower end of the index pin 111 is, by 

index groove 141 should be the most deep groove upon the means of the pressing force of the reset spring 112, pushed 

cable 6 at a position of the maximum pulling force. Of all the against in one of the index grooves 141 of the indexed slider 

index grooves 141 are set at the same depth at the maximum 14; as soon as the lower end of the index pin 111 is pushed, 

valve, the friction force of every index groove 141 will the upper end of the index pin 111 will penetrate through the 

be the maximum valve, i.e., the average values of F drixfe L = 20 punch hole 116 of the signal plate 13 to cause the two state 

F«w* +MAX ( I7 «.rf«)- F 6^r« w md F^v^-F^^+MAX spring plates 113a and 1136 to be connected each other; in 

(F*Mfa*)~Fe*i»te arc au * at mc maximum values; therefore, that case, the two state wirings 115a and 1156 become a 

when ficabfc-^b-spHngl is small, the index groove 141 should conduction circuit to send out a signal into a controller so as 

be a shallow groove. Since the slopes of both sides of the to determine a suitable time for gear shifting and the motor 

index groove 141 are different, the grooves will become 25 to rotate reversely. 

shallower and shower upon F CtfW# >F 4w ^„- MJ) and the pulling Before the index mechanism 1 starts to shift gear, the 

force F caN& of the cable 6 can be reduced. The slope m c of index pin 111 is pressed against in one of the index grooves 

the index groove near the cable 6 is larger than the slope m, 141 to hold the indexed slider 14 in place; as soon as the gear 

near the balance spring 22 (m c >m f ); otherwise, m c <m J ; the shifting is started, the connecting block 24 will be pushed to 

amount of the two slopes are to be varied with the design of 30 move by the switch mechanism 2, and then the indexed 

the transmission apparatus and the balance spring 22 slider 14 will be driven to move along the index slider carrier 

because of F^,, to be determined in accordance with the 15. The index pin 111 will, as a result of the motion of the 

design of the gear shift. indexed slider 14, move from the existing groove 141 into 

The index slider carrier 15 is used as a sliding rail of the the next groove 141; during the aforesaid procedures, the 

indexed slider 14, and it is fixedly mounted in the housing 35 index pin 111 is forced to move upwards, and to push the 

4; one end of the index slider carrier 15, which nears the state spring plates 113a and 1136 becoming connected each 

cable 6t, is furnished with a restraint block 16, which other; then, the two state wirings U5a and 1156 are put in 

extends upwards to be used as a limiting means for the conduction state to send out a gear-shifting signal. By means 

position of the indexed slider 14. The restraint block 16 has of the reset spring 112, the index pin 111 can slide on the 

a through hole for receiving the cable 6. The index slider 40 index grooves 141 of the indexed slider 14 accurately and 

carrier 15 is a deep L-shaped sliding rail, and it may be a correctly. During gear shifting, the cable 6 of the indexed 

shallow U-shaped rail, a flange-shaped (riding-onnshaped) slider 14 will have a shifting quantity output (a vector, which 

rail or other shaped sliding rails; of course, the bottom side can be a positive or negative shifting quantity); by means of 

of the indexed slider 14 to be mounted over the index slider the. shifting quantity output and the cable 6, the shifting 

carrier 15 should be so designed as to fit the shape designed 45 sprocket of a conventional bicycle transmission apparatus or 

of the index slider carrier 15; for example, if the shifting other similar device can be controlled. The preferred motor 

carries 15 is designed into a shallow U-shaped sliding rail, device disclosed in FIG. 3 can be replaced by various 

the bottom side of the indexed slider 14 should be a flat and driving devices with identical functions. One of these driv- 

smooth surface. If the index slider carrier 15 is flange- ing device is disclosed in FIG. 6 where another embodiment 

shaped (riding-on-shaped) rail, the bottom side of the 50 of the motor device is shown perspective from a rear view 

indexed slider 14 should be a shallow reverse-L-shaped contrary to the front view showing in FIG. 3. In this 

groove to be mated with the flange-shaped rail. The index embodiment, a motor 231a, mounted inside a supporting 

slider carrier 15 And the indexed slider 14 may be cast into block 232a, is used to drive an output gear 254a. The output 

one piece so as to reduce the dimensions of the gear-shift gear 254a is then utilized to drive a matching rack 235' in 

control apparatus 1000. 55 replacement of the worm gear 235. Similar to the preferred 

The index unit 11 is mounted on the surface of the index embodiment shown in FIG. 3, the matching rack 235* also 

grooves 141 of the indexed slider 14, and it is used for has the upper restraint plate 236 and the lower restraint plate 

limiting the indexed slider 14 to slide in a step-function type 237 close to both ends thereof for controlling the engage- 

of moving. According to the preferred embodiment of the ment between the driving gear 33 and the racks 211 & 212. 

present invention, the index unit 11 includes a guiding block 60 To facilitate the embodying of the rack 235', a pair of 

12, a signal plate 13, an index pin 111, reset spring 112, two restraint pillars 2311 and a vertical slot 41 on the housing 4 

state spring plate U3a and 1136, and two state wirings 115a for assuring the motion of the rack 235' along the perpen- 

and 1156. The guiding block 12 is substantially a guide dicular direction to the rotating axle of the output gear 254a 

member mounted fixedly in the housing 4; the bottom side can be included as shown in FIG. 6. 

of the block 12 is in contact with the top surface of the index 65 Furthermore, in a simplified model of the index mecha- 

grooves 141 of the indexed slider 14; the center of the nism 1 (not shown in figures), the signal plate 13 and the 

guiding block 12 has a through guiding hole 121 to fall guiding block 12 can be manufactured integrally with the 



07/24/2002, EAST Version: 1.03.0002 



6,142, 

11 

upper portion of the housing 4, and the index slider carrier 
15 can also be machined to the tower portion of the housing 
4. In such an application, the volume of the whole electro- 
motive gear-shift control apparatus can be reduced; but, on 
the other hand, the machining of the housing 4 will be 5 
increased to some extend. 

In addition, the balance spring 22 can be alternatively 
constructed to connect the housing 4 with the cable 6 for 
providing more extension capacity in elongation. 

The aforesaid description is a detailed description of the JQ 
preferred embodiments according to the present invention, 
and it should not be used as a limit to the present invention; 
any person, who is familiar with such skill, may make minor 
modification and adjustment thereto, but such modification 
or adjustment should be deemed still within the spirit and 
scope of the present invention. 15 

FIG. 7 is a perspective view of an embodiment of the 
present invention in which the transmission wheel train is 
substantially a sprocket- and-chain assembly containing a 
sprocket mounted on the power shaft 311', an input sprocket 
312 1 mounted outside of the housing, and a transmission 20 
chain 313 1 for coupling the sprocket and the input sprocket. 

FIG. 8 is a perspective view of an embodiment of the 
present invention in which the transmission wheel train is 
substantially a gear train containing a gear 311" mounted on 
the power shaft to mesh with the driving gear. 25 

Summing up the aforesaid description, the present inven- 
tion is deemed concrete to carry out, and conforming to the 
pre-requisites of a new model application according to the 
Patent Law; I hope that the Examiner can examine the 
application fauourahly, and grant a patent thereto. 30 

I claim: 

1. An electro-motive gear-shift control apparatus for 
bicycles, driven by human pedaling force and utilizing a 
motor for determining an output to control a gear shifting 
position, comprising: 35 

a housing mounted on a frame of a bicycle; 

a transmission mechanism to be driven with a driving 
force provided with a power-shaft between two pedals 
so as to shift gears for said gear-shift control apparatus; ^ 

said driving force to be transmitted to a switch mechanism 
through a driving gear in said housing; 

said switch mechanism mounted in said housing, and said 
switch mechanism using a motor to convert an input 
driving force from said transmission mechanism into a 45 
displacement output required by said switch mecha- 
nism; and 

an index mechanism connected with said switch mecha- 
nism in said housing, and said index mechanism used 
for converting said displacement output from said 50 
switch mechanism into a step-function displacement 
output which is transmitted via a cable to a gear-shift 
apparatus of said bicycle. 

2. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 1, wherein said transmission 55 
mechanism further includes: 

a transmission wheel train using a driving force from a 
power shaft between two pedals of said bicycle, said 
transmission wheel train including: 
a power pulley mounted on said power shaft of said 60 

bicycle to rotate simultaneously with said power 

shaft; 

a transmission pulley mounted on said housing; and 
a transmission belt used for coupling said power pulley 

and said transmission pulley; 65 
a driving gear mounted inside said housing to be used 

as a driving means of said switch mechanism; and 
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a driving shaft penetrated through said housing to be 
used as a coupling spindle of said transmission 
pulley outside said housing, and used as a coupling 
spindle of said driving gear inside said housing. 

3. The electro- motive gear-shift control apparatus for 
bicycles as claimed in claim 2, wherein said transmission 
wheel train further includes: 

a sprocket mounted on and coupled with said power shaft 

of said bicycle; 
an input sprocket mounted outside said housing; and 
a transmission chain used for coupling said sprocket and 

said input sprocket. 

4. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 2, wherein said transmission 
wheel train further comprises a gear train which includes a 
gear mounted on said power shaft to mesh with said driving 
gear. 

5. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 1, wherein said switch mecha- 
nism again includes: 

a motor to provide said switch mechanism with an 
engagement power, and said motor mounted outside 
said housing; 

a worm bar mounted vertically through said housing, and 
one end thereof extending out of said housing so as to 
be driven by said motor; both ends of said worm bar 
further having two flange-shaped plates (i.e., an upper 
restraint plate and a lower restraint plate) nearing inner 
walls of said housing respectively; 

an upper rack and a lower rack mounted on outer side of 
said driving gear; said upper and lower racks being 
contact-free with said worm bar, but being restrained 
within said upper and lower restraint plates; after 
mid -part of each said upper and lower racks connected 
pivotally on said index mechanism; inner sides of said 
upper and lower restraint plates able to press on outer 
edges of said upper and lower racks respectively; and 
said upper end lower restraint plates able to push said 
upper and lower racks respectively for alternatively 
engaging with said driving gear, and 

an upper spring and a lower spring connected with tail 
ends of said upper and lower racks respectively so as to 
couple said racks with said index mechanism; said 
springs being tensile springs to enable outer edges of 
said upper and lower racks to touch against inner edges 
of said upper and lower restraint plates respectively and 
surely. 

6. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 5, wherein angles of pressure of 
said upper and lower racks are different; said angles of 
pressure being less than 20 degrees so as to obtain better 
efficiency. 

7. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 5, wherein said upper and lower 
racks are mounted on upper and lower sides of said driving 
gear, being arranged at a given angle; 

each of said upper and lower racks having first and second 
free ends, said first opening end being larger than said 
second opening end; 

said first opening end of said upper and lower racks facing 
said driving gear so as to engage with said driving gear; 

said second opening end of said upper and lower racks 
being connected pivotally, by means of flange thereof, 
with said index mechanism respectively. 

8. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 5, wherein said worm bar is 
replaced by gear rack. 
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9. The electromotive gear-shift control apparatus for 
bicycles as claimed in claim 1, whereio further includes a 
balance spring to connect with said housing and said index 
mechanism so as to reduce a positioning force required by 
said index mechanism and a gear-shifting force required by 
said driving gear. 

10. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 1, wherein said index mecha- 
nism further includes: 

a connecting block connected with said switch mecha- 
nism so as to convert a displacement output of said 
switch mechanism into an input quantity of said index 
mechanism, said connecting block having an extended 
position-coupling part to be connected fixedly with an 
indexed slider; 

said indexed slider comprising an elongate sliding block, 
of which one end connected fixedly with said extended 
posit ion -coup ling part of said connecting block and 
another end thereof connected with said cable; top side 
of said indexed slider mounted with a plurality of index 
grooves, and bottom side of said indexed slider having 
a sliding surface; 

an index slider carrier used as a sliding rail of said indexed 
slider, and being fastened in said housing; and 

an index unit mounted on said indexed slider; and said 
index unit being used for converting motion of said 
indexed slider into a step- function type of sliding 
required by said index slider carrier. 

11. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 10, wherein said index slider 
carrier and said housing are cast into one piece so as to save 
dimensions thereof. 

12. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 10, wherein said connecting 
block comprises an index-coupling part whose center part is 
mounted with a balance spring connected with said housing; 

said balance spring being used for reducing a positioning 
force required by said index mechanism and a gear- 
shifting force required by said driving gear. 

13. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 10, wherein said indexed slider 
is furnished with a plurality of index grooves having differ- 
ent depth and shapes, which being used to control said index 
mechanism to convert a displacement output of said cable 
into a step-function output. 

14. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 13, wherein the two sides of 
each said index groove have different sloping angles. 

15. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 14, wherein bottoms of said 
index grooves are in round-curved shape so as to provide a 
smooth gear shifting. 
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16. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 10, wherein said connecting 
block and said indexed slider are cast into one piece. 

17. The electro -motive gear-shift control apparatus for 
bicycles as claimed in claim 10, wherein one end of said 
index slider carrier nearing said cable is connected with a 
restraint block extending upwards to be used as a limit to 
said indexed slider, and said restraint block having a through 
bole for receiving said cable. 

18. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 10, wherein said index slider 
carrier is a flange-shaped (riding-on shape) rail in order to fit 
said indexed slider, and sliding bottom side of said indexed 
slider having a shallow reverse L-sbape rail so as to have 
said index slider carrier and said indexed slider mated with 
each other. 

19. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 12, wherein said index unit 
includes: 

a guiding block being substantially a guide member, and 
being fixedly mounted in said housing, and bottom side 
of said guiding block being in contact with top side of 
said index grooves; center of said guiding block having 
a through guiding hole perpendicular to said top side of 
said index grooves; 

a signal plate being a plate mounted on said guiding 
block, and having a punch hole in alignment with said 
through guiding hole; 

two state spring plates and two state wirings furnished on 
top side of said signal plate; said two state spring plates 
being overlapped each other but not connected, and 
both outer ends of said two state spring plates being 
connected with two said state wirings; and 

an index pin and an reset spring which being mounted 
vertically in said guiding hole; 

said reset spring being a compression spring, of which 
upper and being fastened to bottom side of said signal 
plate, while lower end thereof, being fastened at mid- 
part of said index pin; 

wherein lowering end of said index pin extending down- 
wards under bottom surface of said guiding block and 
touching against one of said index grooves upon said 
reset spring being stretched freely; as soon as said 
lower end of said index pin being pushed upwards, 
upper end of said index pin penetrating through said 
punch hole to cause said two state spring plate to be in 
contact with each other and to have said two state 
wirings become a conducting circuit. 

20. The electro-motive gear-shift control apparatus for 
bicycles as claimed in claim 19, wherein said guiding block, 
said signal plate, and said housing are cast into one piece. 
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